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It i s  well know1 1 )  t h z t  a body w i t k  a mass exceding t h e  l i m i t  

o f  s t a t i o n a r y  s t a t e  upon exhaust ion of  nuc lear  sources  o f  m c r g y  m l j s t  

con0 t o  a n o n - s t a t i o n a y  s t a t e  o f  t h e  k y d r o s t z t i c s l l y  unl imi ted  gr'ivita- 

t i o n a l  compression. Zowever, no t  a l l  t he  then  poss ib l e  phys i ca l  p rocesses  

I? ..dv? c been examined i n  1 i t e r a t u - e  L2 - 42 . A s  it nea r s  t h e  g r a v i t a t i o n d l  

kadius ,  t h e  k i n e t i c  (arid conseqdcntiy also t h e  thermal )  energy beccmes 

bornparable wi th  t h e  r e s t  energy, which must lezd  t o  processes  of  mu l t ip l e  

i 

i : r t k  o f  p a r t i c l e s .  A t  the same t i m e ,  and  a longs ide  w i t h  t h z  clreadjr exa- 1 
nucleon p a i r s  through p c - m-sons, he re to fo re  neglec ted  f o r  one r e a m  or 

*' tinothe:., mus t  acquire a p a r t i c l u l a r  s ign i f i cance .  It ffo1io:;s fro:n thn gene- 
. .  
::p&l tkcrniodyn-mic cons ide ra t ions ,  t h a t  t h e  L t t e r  process  i s  shw-ply f x i -  

3 i t a t e d  i n  ths presence of g r a v i t a t i o n a l  fields. 
I .  

e.. 

r -. - 5  
.. !,< Let LS start from tke  pr inc ip l fz  o f  d e t a i l e d  balance.  

.< 

- "\ 



2. 

must correspozd the reverblr : lc  process or' nucleon p a i r  foraa t ior ,  by r ,eutrai  

X-  nesons : 



a ?  
r . .  -. 3 .  

be c a l c u l a t e d  to .  The e n e r a  of n ' c l e o n  degenera t ion  i s  

where the  d i s e n s i c n l e s s  dens i ty  

i n  t h e  voluine u n i t  n o r  wi th  t h e  c s : d  ccrisiq- : 

i s  l i c k e d  wi th  t h e  n r-.ber cf p a r t i c l e s  n 

- 

- _ .  t i e s  ~ 2 - 0 ~  t h e  nuc lear  dens:it,y we zajr neglect t h e  i n t e r z c t i o n .  Scluation (3 )  

w i l l  ?-RE g i v e  for t h e  ~GY.:ST, :OS e a u i l i a r l u r .  of ? z i r s  i n  zn i d e a l  neu t ron  . .  

gas : 
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Let  us riow exaxir,e t h e  ccilrse o f  the process o f  i r h e r e s t  t o  us  

under h y d r o s t a t i c a l l y  unlL:r,itc I c c rp res s lon  of 2 sphere ol unifcr,-. den- 

s i t y ,  T4it.k a mss ?;. e a w l  t: 92 0: s o l a r  rzsses .  A S  i s  well known [z], 

hydrodyna.nics of t h e  g e n e r d  t h e o i y  01' reittivizy, ; i i t hoc t  accour.ti:.g 

p r e s s u r e  forces ,  leads t o  t h e  deduction, t h a t  t h e  radius of t h e  sphere 

t ends  t o  t h e  g r a v i t a t i o n a l  radius 

and t h e  d e n s i t y  tends  corrcsgcndic;ly t o  t h e  g r a v i t a t  i o n a i  d e n s i t y  

and t h e  ther :~ .a l iza t icn  cce '" ic lent  

So ion:: a s  t h e  coc.Iectr;.ticc of nucLeon paSr i s  lox, i t  w i l l  

be expressed ?'rm ( 7 )  as 

v.:here -:- Is the rxmSer varying fro:, 3 a t  t h e  c e n t e r  o l  t n e  spheritto 

2 

densiT,y v .;; r e t n s  of t h e  g r z v i t s t i o n a l  d e r s i t y  

P 

a-., 5,s > x f z c e .  Forn (6) it i s  easy t o  exTress t h e  di::er,sionless 

ar.2 Lhe para-e te r  3 :  e' 
Fs 
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A s  nea r s  t h e  u i i t y ,  t h e  g r a v i t a t i o n a l  energy ccnccpt  i t s e l f  

l o s e s  i t s  sense.  ~f 5 / n  i s  g r e a t ,  t h e  x a s s  i n c r e a s e  on account of p z i r  

E e n w ~ L t i o n  must be ts l -en i n t o  accocnt,  which w i l l  w i c k i y  l e a d  t o  values 

5 ,  f o r  which t h e  forxula  deduced are inapp l i cab le .  a u t  f o m u l a  (1b) 

a l lows  the  reaching  of m i t e  s p c i f i c  a u a l i t a t i v e  conclusions.  To t h e  

;:ell as 21; s o r t s  of sk:e:?crcr,a i n  id:i - 1 mc1er;r and g r a v i t a t i o n a l  f o r c e s  

are vanfr"zst a t  t h e  same ~ i x e .  The r.:as':.er, c o n s i s t i n g  of Rucleon p a i r s ,  

stabilized by t h e  g r a v i t a t i o c a i  f i c l c  a d  a h igh  tefiiperature, r e a l l y  i s  

c? v a r i e t y  or" charged p a r t i c l e  p l a s m ,  which w e  s h a l l  des igna te  a s  

e p i g r a v i t e c i o n a i  piasma 0;: e p i ? I a s rr, a . - - .- 

The for izzt ion of epiplasnia in f in i te  s t a g e s  of s t a r ' s  corr.pression 

p r i o r  t o  supernova c u t b u r s t  :my have s u b s t a n t i a l  a s t r o p h y s i c z l  consecuen- 

car ; t ly  h igher  t han  t h e  nuc lea r  densi ty .  Eere t h e  c w p r e s s i o n  i s  stopped 



6. 

by repu l s ion  f o r c e s  between nuclecm,  long be fo re  reaching t h e  g rzv i t a -  

t i o n a l  radiils. The dose of matter pzss ing  onto  t h e  s t a t e  of nucleon p a i r e  

i s  srnd.1. A t  t h e  saxe t i z e ,  processes  wi th  l e p t o n  p a r t i c i p a t i o n  have a fun-  ' 

daKental s i g n i f i c a n c e  : t h e  e lec t ror i  dcger,erat i o n  and f o r m t i o n  of l e p t o n  

pairs, l ead ing  t o  great grZdier.-cs of e l e c t r o n  presstire ar,d of e l e c t r i c  

f i e l d s  l inkec! with them. T"ne ccxpression energy f i rs t  t r a n s f o r x s  into e l e c -  

t r o s t a t i c ,  t h e n  i n t o  r.a;x:li 2nd f u r t h e r  i n t o  e3err.y of supertherrrLa1 

p a r t i c l e s  e r . i t t i n g  a no r th  e?.. a l  r sc .2  2;:. r. i n  t h e  magnetic f i e l d s  1 9 ,  lo]. 

As t o  t h e  type I1 scperr,ovae u i t n  : : . , x z ~ s  GI tix o r d e r  of  10 s o l a r  masses, 

- ,. . 

:qavi, -;o the c~pA77;-~p- . 
.7-.- I d v l t  st i o n a l  d e n s i t y  

_ _  beZo:,i t:qs nuclear .  ?ere ;he formt ic : ;  of nucleoc p a i r 2  -~rE:es p l a c e  i n  

quar.-;:~ies many t i r e s  exczeding the x j  g i n a l  a .cant i ty  of ;;el* even p r i o r  

' io  r e x h i c g  the  nuc1ez.r c i z s i t y .  At t5e saxe t ine,  t h e  ejecLcd matter n u s t  

a lsc  b a s i c a l l y  c o n s i s t  of e2iplasn;a. The b a s i c  process  a t  i t s  expansion i s  

t h e  nccleon p a i r  annihilaTAoc, at which  on ly  a sn;all dose of er,ergy passes  

. . ,  
GO 1 ~ g i ~ z .  The a n n i h i l a t i o n  process  extends f w t ? : e r  i n  t h e  i n t e r s t e l l a r  g a s  

r e g i o z  x r r o u n d i n g  t h e  p l ace  of ou tburs t ,  and l e a d s  t o  hard e x i s s i o c  from 

t h e  se ;" e 2 ions.  

n;, - -,.- 2ccoxti1-g of t h e s e  e p i g r a v i t a t i o n a l  phenonenz c c n p d s  u s  t o  

revise G:;" concepts  on t h e  r e s idues  of supernova explosioxs.  These must 

n o t  be s i n p l e  hign-densi ty  3.: srs ( a h i t e  dwarfs o r  hypot:?e-;ic n e c t r a l  ; t a r s )  , 
b u t  stars conta in ing  e p i  

must Ic::d to a g r s d u a l  s 

ar i r i ih l l&t ion  of t h e  a n t i x a t t e r  1-ibersted i n  t h e  o u t e r  layers of the s t a r .  

It i s  n a t u r a l  t o  assure t h a t  such a n n i h i l a t i o n  processes  nus t  l e a d  t o  LI- 

s.-'.z :.Jit..L:-. them. Thei r  trL?;;ii-.<. ::,t,ers$,zl:ar g a s  

,iL::tio:?. 6f a n t b a t t e r  by ~? .n t t c ; r ,  wi th  t k ~  er.:;:Liing 
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s t a b i l i t y ,  and have an uns t a t iona ry  course.  A t  t h e  saxe ti;r.e t h e r e  niust 

f o r n  r e l a t i v i s t i c  p a r t i c l e s ,  emit t ing a non- therm1 r a d i a t i o n  i n  t h e  

7 -  ~ ~ d d n e t i c  f i e l d s .  The d i f f u s i v e  cha rac t e r  of t h e  exchange process  of 

a n t i n a t t e r  i n t o  ma t t e r  l e a d s  t o  t h e  f o r x a t i o n  of a conpara t ive ly  co ld  

envelcpe arour,d the  dense e p i p l a s x i c  nucleus.  Fron t h a t  viewpoint ,  t he  

r e s i d u e s  of o u t b u r s t s  o f  t i c e  I-su?ernovae r u s t  c o n s i s t  of nons t z t iona ry  

r e d  dwarfs ( f l a s h i x g  s~cc'i"~, 3: t h s  L T  -Certstrpe,  and those  of type  11- 

supernova? - s t a r s  of zype T -TauY.s. 

The l a t t e r s '  i c c l i n a t i o n  t o  T31-x as;ocl-.t5oris i s  n a t u r a ,  a s  

- .  
by tr,e s t r e n g t h  of b r e v i t y  :: ',he 2- 'L:X 

ITLESS, t h e  ty?2II- supermvzc ~ S a r i n 2  ir, ccz-cezsorzry z i m s ,  a r e  young 

sta-s :.litre 6 ?lane corrsoner,;. Let us no te  t h a t  t n e  e?Lplasrra possesses  

nlany of' -chose p r o p e r t i e s ,  x.;G;:Iic:? V. A. .kqbtsumlyan /Ill] a s c r i a e d  t o  t h e  

hypot2~:tlcai 11 s u b s t e l l a r  n a t t e r  ! I .  

~ %- ' . , u 2 i r ~  x i t h  a g r c a t  

I xish t o  express  my t h a n k  t o  L. E. Gurevich and I. S. Sh.<lovskiy 

f o r  t c e i r  va luab le  c o m e c i s .  
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